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HEADREST CONTROLLER AND ACTIVE HEADREST 

[Technical Field] 
[0001] 

The present invention relates to a headrest controller 
for moving part or whole of a headrest of a seat of a vehicle 
toward the head of a passenger to reduce the distance between 
the headrest and the head in the horizontal direction by 
predicting or detecting a crash to the rear of the vehicle and 
relates to an active headrest. 
[Baclcground Art] 

[0002] 

Various types of active headrests have been Jcnown, and 
known active headrests include, for example, those disclosed 
in Patent Document 1 { JP - A - 11 - 3 3 44 3 9 ) , Patent Document 2 
(JP-A- 2004 - 9891) , Patent Document 3 { JP - A - 2 0 0 0 - 3 0 9 2 4 2 ) , and 
Patent Document 4 ( JP - A - 2 0 0 0 - 2 3 3 7 1 3 ) . 

[0002a] 

An active headrest according to an invention disclosed 
in Patent Document 1 has a configuration in which the headrest 
is tilted based on a detection signal from a crash detecting 
sensor for predicting or detecting a rear crash. It is 
configured such that an abutting surface (a front part) of the 
headrest is moved toward a passenger and is also tilted obliquely 
and upwardly as the headrest is tilted. 
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[0003] 

An active headrest according to an invention disclosed 
in Patent Document 2 includes a headrest driving mechanism for 
advancing the headrest toward the head of a passenger when a 
crash to the rear of the vehicle is predicted. 

[0003a] 

An active headrest according to an invention disclosed 
in Patent Document 3 includes a headrest driving mechanism for 
moving the headrest up and down, a sensor for detecting the 
position of the head of a passenger at a surface of the headrest, 
and elevation adjusting devices for adjusting the elevation 
of the headrest by operating the headrest driving mechanism 
based on a detection signal from the sensor. 

[0004] 

An active headrest according to an invention disclosed 
in Patent Document 4 includes a headrest driving mechanism for 
upwardly moving the headrest toward the head of a passenger 
when a crash to the rear of the vehicle is predicted. 

[0004a] 

An invention according to Patent Document 5 
(JP-A-2004-122856) is a vehicle passenger protection apparatus, 
and the passenger protection apparatus includes prediction 
means for predicting a crash and moving means for moving a vehicle 
seat to a predetermined position for protecting passenger based 
on a signal from the prediction means. 
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[Disclosure of the Invention] 
[Problems that the Invention is to Solved] 
[0005] 

Referring to the active headrests disclosed in Patent 
Documents 1 and 2, the amount of the movement of the headrests 
upon detection of a crash is always constant regardless of the 
position of the head of a passenger. Incidentally, the position 
of the head of a passenger depends on the stature of the passenger 
and so on. As a result, the active headrests according to Patent 
Documents 1 and 2 have sometimes been uncomfortable for a 
passenger because the headrests can push the head of a passenger 
too much. 

[0005a] 

Under the circumstance, it is an object of the invention 
to provide an active headrest which will not over-push the head 
of a passenger. 

[Means for Solving the Problems] 
[0006] 

In order to solve the above - described problem, the 
invention is characterized in that it provides a headrest 
controller and an active headrest having a configuration as 
described in each claim. 

[0006a] 

A headrest controller according to a first invention 
includes a head position detecting unit for detecting a 



3 



predetermined state of approach or state of contact of a headrest 
to or with a head during the movement of said headrest and a 
control circuit for stopping the headrest based on a detection 
signal from said head position detecting unit. 
[0006b] 

Therefore, the headrest can be stopped at a proper position 
in accordance with the position of the head of a passenger. 
For example, the headrest can be stopped at a position where 
the head will not be over-pushed. 

[0007 ] 

In a headrest controller according to a second invention, 
the head position detecting unit includes two or more sensors 
which are different from each other in the method of detection. 
The control circuit stops the headrest when the predetermined 
state of approach or state of contact is detected by any of 
the sensors . 

[0007a] 

In a headrest controller according to a third invention, 
the head position detecting unit includes a sensor for detecting 
the predetermined state of approach and a sensor for detecting 
the state of contact. The control circuit stops the headrest 
when the predetermined state of approach or state of contact 
is detected by either of the sensors. 

[0008] 

In a headrest controller according to a fourth invention. 
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the head position detecting unit has a plurality sensors of 
at least one type of sensor among the two or more types of sensor 
different from each other in the method of detection. 
[0008a] 

In a headrest controller according to a fifth invention, 
the head position detecting unit has a plurality sensors of 
at least one type of sensor among a type of sensor for detecting 
the predetermined state of approach or a type of sensor for 
detecting the state of contact. 

[0008b] 

Headrest controllers according to sixth and seventh 
inventions have a configuration in which the head position 
detecting unit is provided in a front part of the headrest. 

[0009] 

A headrest controller according to an eighth invention 
includes a crash detecting sensor for predicting or detecting 
a crash to the rear of the vehicle, a headrest driving mechanism 
for moving part or whole of a headrest of a vehicle seat toward 
a head of a passenger to reduce the distance between the headrest 
and the head in the horizontal direction, a head position 
detecting unit for detecting that the headrest has entered a 
predetermined state of approach or state of contact to or with 
the head, and a control circuit for operating the headrest 
driving mechanism when the crash detecting sensor outputs a 
detection signal and stopping the headrest driving mechanism 
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when the head position detecting unit outputs a detection signal . 
[0009a] 

It is therefore possible to move the headrest toward the 
headof thepassengerand to stop theheadrestataproperposition 
in accordance with the position of the head of the passenger. 

[0010] 

In a headrest controller according to a ninth invention, 
the head position detecting unit includes sensors of two or 
more types of sensor which are different from each other in 
the method of detection . The control circuit stops the headrest 
when the predetermined state of approach or state of contact 
is detected by any of the sensors. 

[0010a] 

In a headrest controller according to a tenth invention, 
the head position detecting unit includes a sensor for detecting 
the predetermined state of approach and a sensor for detecting 
the state of contact. The control circuit stops the headrest 
when the predetermined state of approach or state of contact 
is detected by either of the sensors. 

[0011] 

In a headrest controller according to an eleventh 
invention, the crash detection sensor is a sensor for predicting 
a crash to the rear of the vehicle, and the control circuit 
is configured to return the headrest to an initial position 
by operating the headrest driving mechanism in the opposite 
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direction when a predetermined time passes after the crash 
detecting sensor outputs a detection signal. 
[OOlla] 

Therefore, according to the invention, the headrest 
returns to the initial position when the predetermined time 
passes after it is moved. Thus, the headrest is automatically 
returned to the initial position when the forward movement 
becomes unnecessary, e.g., when no crash has occurred. Since 
the headrest is thus returned to its normal state, it is easy 
to use . 

[0012] 

An active headrest according to a twelfth invention 
includes a headrest driving mechanism for moving a front part 
of a headrest in a front-rear direction in which the distance 
between the head of a passenger and the front part of the headrest 
is decreased, a head position detecting unit for detecting the 
distance between the head of the passenger and the front part 
of the headrest in the front-rear direction, and adjusting 
devices for adjusting the distance between the head of the 
passenger and the front part of the headrest in the front-rear 
direction to a predetermined amount distance by stopping the 
headrest driving mechanism based on a detection signal from 
the head position detecting unit. 

[0012a] 

It is therefore possible to move the front part of the 
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headrest toward the head of the passenger and to stop the front 
part of the headrest at a proper position in accordance with 
the position of the head of the passenger. For example, the 
front part of the headrest can be stopped at a position where 
theheadwillnotbe over-pushed by thefrontpartoftheheadrest. 
[0013] 

An active headrest according to a thirteenth invention 
includes automatic retraction devices which moves the front 
part of the headrest rearward when the front part of the headrest 
has been stopped for a predetermined time at a predetermined 
position in which the distance between the head of the passenger 
and the front part of the headrest is the predetermined amount. 

[0013a] 

That is, the front part of the headrest returns to the 
initial position when it has spent the predetermined time in 
the predetermined position. 

(0013b] 

Therefore, the front part of the headrest is automatically 
returned to the initial position when the forward movement 
becomes unnecessary, e.g., when no crash has occurred. Since 
the headrest is thus returned to its normal state, it is easy 
to use. 

[Brief Description of the Drawings] 
[0014] 

Fig. 1 is a rear perspective view of an active headrest 
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according to Embodiment 1; 

Fig. 2 is a rear perspective view of the active headrest 
according to Embodiment 1; 

Fig. 3 is a partial transverse sectional view taken along 
the line A-A in Fig. 1; 

Fig. 4 is a vertical sectional view taken along the line 
B'B in Fig. 2; 

Fig. 5 is a front perspective view of the active headrest 
according to Embodiment 1; 

Fig. 6 is a vertical sectional view of a contact detecting 
sensor according to Embodiment 1; 

Fig. 7 is a vertical sectional view of the contact detecting 
sensor according to Embodiment 1; 

Fig. 8 shows components constituting a headrest 
controller according to Embodiment 1; 

Fig. 9 shows components constituting a headrest 
controller according to Embodiment 2; and 

Fig. 10 is a flow chart of a control method of the headrest 
controller according to Embodiment 2; 
[Description of Reference Numerals] 

[0015] 

1: active headrest 

2, 7: contact detecting sensor 

5: control circuit 

6: approach detecting sensor 



9 



11, 13: head position detecting unit 
12 : timer 

2 0 : headrest 
20A: front part 
20B: rear part 

30: headrest driving mechanism 

3 3, 34: guide hole 
35, 36: link member 
[0016] 

[Best Mode for Carrying Out the Invention] 
(Embodiment 1) 

Embodiment 1 will now be described according to Figs. 
1 to 8 . 

AsshowninFig. 1, anactiveheadrestlincludesaheadrest 
20 and a pair of legs 38 protruding downward from a bottom surface 
of the headrest 20. 

[0016a] 

The legs 38 are connected to a frame (omitted in the figure) 
provided on a seatback 10 such that it can be moved up and down, 
whereby the headrest 20 is supported above the seatback 10 such 
that it can be moved up and down. 

[0017] 

As shown in Fig. 4, the headrest 20 is divided into a 
front part 20A constituting a front part thereof and a rear 
part 20B constituting a rear part thereof. A headrest driving 



10 



mechanism 30 is provided between the front part 20A and the 
rear part 20B, and a head position detecting unit 11 having 
a plurality of contact detecting sensors 2 is provided in the 
front part 20A. 
[0017a] 

The front part 20A and the rear part 20B have plates 21 
and 22 made of resin on the sides of the division as shown in 
Fig. 4, and pads 23 and 24 molded from urethane foam or the 
like in positions outside of the plates 21 and 22. The surface 
of the pads 23 and 24 is covered by skins 25 and 26 made of 
leather or cloth. 

[0017b] 

The plate 22 of the rear part 20B is attached to the legs 
38 through a base 32 . Therefore, the rear part 20B is supported 
on the seatback 10 through the legs 38. 

[0017c] 

The front part 20A is connected with the rear part 20B 
through the headrest driving mechanism 30. As a result, the 
front part 20A is moved by the headrest driving mechanism 30 
between an initial position that is shown in Fig. 1 and an 
operating position that is shown in Fig. 2. 

[0018] 

As shown in Fig. 3, the plates 21 and 22 have shielding 
side portions 21a and 22a which are integral therewith, and 
the side portions protruding from a right end and a left end 
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toward the other plates 21 and 22 as shown in Fig. 3. 
[0018a] 

The shielding side portions 21a and 22a overlap each other 
such that the shielding side position 21a is located inside 
the shielding side portion 22a. The shielding side portions 
21a and 22a are in an overlapping relationship even when the 
front part 20a is moved forward to the operating position as 
shown in Fig . 4 . 

[0019] 

A shielding sheet 28 constituted by a resin film is 
stretched between the front part 20A and the rear part 20B as 
shown in Fig . 2 . 

[0019a] 

As shown in Fig. 4, a frontward end of the shielding sheet 
28 is attached to an upper edge of the plate 21, and a rearward 
end of the same is attached to an upper edge of the plate 22. 
Both of left and right ends of the shielding sheet 28 extend 
along the shielding portions 21a and 22a in a free state. 

[0019b] 

Therefore, the shielding sheet 28 is spread between the 
front part 20A and the rear part 20B when the front part 20A 
is in the operating position shown in Fig. 2 to cover the top 
side of a gap formed between those parts. When the front part 
20A is put in the initial position shown in Fig. 1, the sheet 
is folded into the gap between the front part 20A and the rear 
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part 20B. 

[0020] 

As shown in Fig. 4, the headrest driving mechanism 30 
has link members 35 and 36, bases 31 and 32, and an electric 
drive unit (omitted in Fig. 4). 

[0020a] 

The bases 31 and 32 are attached to inner surfaces of 
the plates 21 and 22 as shown in Fig. 3. Upright portions 31a 
and 32a are formed at right and left edges of the bases 31 and 
32 so as to stand from the plates 21 and 22. The uprightportions 
31a and 32a are formed with guide holes 33 and 34 as shown in 
Fig . 4 . 

[0021] 

The guide hole 33 is a slot which is located in an upper 
region of the upright portion 31a and elongated in the vertical 
direction. An upper end of the lin)c member 36 is supported 
at the guide hole 33 through a pin 36a such that it can be moved 
up and down. 

[0021a] 

The guide hole 34 is a slot which is located in a lower 
region of the upright portion 32a and which is elongated in 
the vertical direction. A lower end of the link member 36 is 
supported at the guide hole 34 through a pin 36b such that it 
can be moved up and down. 

[0022] 
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As shown in Fig. 4, the link members 35 and 36 are rotatably 
connected by a pin 37 at intermediate portions thereof to form 
an X-link mechanism. 

[0022a] 

The link members 35 and 36 are mounted to the front part 
20A at one end thereof and mounted to the rear part 20B at another 
end thereof. That is, an upper end of the link member 35 is 
rotatably mounted to an upper region of the upright portion 
32a through a pin 35a. A lower end of the same is rotatably 
mounted to a lower region of the upright portion 31a through 
a pin 35b. The upper end of the link member 36 is supported 
at the upper region of the upright portion 31a such that it 
canbemovedup and down, and the lower endof the same is supported 
at a lower region of the upright portion 30a such that it can 
be moved up and down. 

[0023 ] 

The electric drive unit is a feature to operate the X-link 
mechanism constituted by the link members 35 and 36, and it 
includes, forexample, amotor. Forexample, the el ec trie drive 
unit is assembled to the base 32 and located between the front 
part 20A and the rear part 20B. The electric driven unit is 
configured such that it moves the pin 36b up and down along 
the guide hole 34 to move the lower end of the link member 36 
up and down and to thereby operate the link members 35 and 36 
like a pantograph. 
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[0023a] 

Thus, the headrest driving mechanism 30 moves the front 
part 20A in the direction of making it closer or further to 
or from the rear part 20B. 

[0024] 

The active headrest 1 has over-push prevention device 
(adjusting devices) and automatic retraction device. 
[0024a] 

The over-push prevention device is for adjusting the 
amount of movement of the front part 20A in accordance with 
the position of a head of a passenger to prevent the head of 
the passenger to be pushed too much by the front part 20A when 
moved. 

[0025] 

The over-push prevention device includes a control 
circuit 5 for controlling the headrest driving mechanism 30 
and a head position detecting unit 11 having a plurality of 
contact detecting sensors 2 (see Figs. 5 and 8). 

[0025a] 

The head position detecting unit 11 is provided in the 
front part 20A and moved toward the head of a passenger along 
with the front part 20A. 

[0025b] 

The contact detecting sensors 2 are configured to generate 
a signal when the front part 20A abuts on the head of a passenger, 
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so that they detect an abutting position in which the front 
part 20A abuts on the head of the passenger. 
[0026] 

For example, the contact detecting sensors are planar 
touch sensors as shown in Fig. 6 which include two disc-shaped 
plates 2a and 2b and a spacer 2c provided between the two plates 
2a and 2b. A lead wire 3 is connected to each of the two plates 
2a and 2b. The sensors are configured such that the plate 2a 
is deformed toward the plate 2b as shown in Fig. 7 when a force 
F acts on the plate 2a to put the plate 2a and the plate 2b 
in contact with each other. 

[0027] 

The contact detecting sensors 2 are provided inside a 
front surface of the front part 20A as shown in Fig. 4, and 
they are provided* for example, between the slcin 25 and the 
pad 23. The plurality of contact detecting sensors 2 are 
provided in a wide range of a front region of the front part 
20A in a dispersed manner. 

[0027a] 

The plurality of contact detecting sensors 2 are 
electrically connected through the lead wires 3, Therefore, 
a detection signal from the plurality of contact detecting 
sensors 2 can be transmitted to the control circuit 5 using 
a small number of signal lines. 

[0027a] 
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As shown in Fig. 8, the control circuit 5 receives a 
detection signal from the contact detecting sensors 2 and 
controls theheadrestdrivingmechanismSObasedon thedetection 
signal. Thus, the front part 20A is stopped at the abutting 
position . 

(0027b] 

Therefore, the s topping pos i t ion ( the amount of movement ) 
of the front part 20A depends on the position of the head of 
the passenger. 

[0028] 

The automatic retraction device is for automatically 
retracting the front part 20A to the initial position the front 
part had assumed before the movement, the retracting beginning 
when the stop time spent by the front part 20A at the abutting 
position reaches a predetermined time. The automatic 

retraction device includes a timer 12 and the control circuit 
5(seeFig. 8). 

[0028a} 

The timer 12 measures the stop time that the front part 
20A spends at the abut ting posi t ion . When the stop time reaches 
the predetermined time, e.g., 1 to 15 seconds, the control 
circuit 5 operates the headrest driving mechanism 30 in the 
opposite direction to retract the front part 20A to the initial 
position . 

[0029] 
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The retracting speed of the front part 20A is preferably 
lower than the advancing speed of the front part 20A. 
[0029a] 

The vehicle is also provided with a crash detecting sensor 

4 for predicting a crash to the rear of the same, and the crash 
detecting sensor 4 is configured to generate a signal when it 
predicts a crash to the rear, 

[0030] 

As shown in Fig. 8, the headrest controller has the crash 
detecting sensor 4, the head position detecting unit 11, the 
control circuit 5, the timer 12, and the headrest driving 
mechanism 30. A method of control exercised by the headrest 
controller on the active headrest 1 will now be described. 

[0030a] 

When the crash detecting sensor 4 predicts a crash to 
the rear and generates a detection signal, the control circuit 

5 operates the headrest driving mechanism 30 based on the 
detection signal. Then, the linlc members 35 and 36 operate 
to move the front part 20A away from the rear part 20B as shown 
in Fig. 4, and the front part 20A is moved forward and upward 
from the initial position toward the head of the passenger. 

[0031] 

When the front part 20A abuts on the head of the passenger, 
the contact detecting sensors 2 detects it and output a detection 
signal. The control circuit 5 stops the headrest driving 
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mechanism 30 based on the detection signal. Thus, the front 
part 20A is stopped at the abutting position. 
[0031a] 

Thus, the front part 20A protects the passenger from shock 
at the time of the possible or predicted crash to the rear of 
the vehicle. 

[0031b] 

When no crash to the rear of the vehicle occurs, the 
automatic retraction device automatically retracts the front 
part 20A to the initial position which the front part had assumed 
prior to the movement and after a predetermined time has passed. 

[0032] 

The active headrest 1 is configured as described above. 
[0032a] 

Specifically, the headrest controller includes the head 
position detecting unit 11 for detecting the state of contact 
of the headrest with the head during the movement of the headrest 
(20A) and the control circuit 5 for stopping the headrest (20A) 
based on a detection signal from the head position detecting 
unit 11 (see Fig . 8) . 

[0032b] 

Therefore, the headrest {20A) can be stopped at a proper 
position in accordance with the position of the head of the 
passenger. The headrest can be stopped at a position where 
the head is not over-pushed by the headrest. 
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[0033] 

The active headrest 1 includes the automatic retraction 
device which moves the front part 20A of the headrest 20 rearward 
when the front part 20A of the headrest 20 has been stopped 
for a predetermined time in a predetermined position in which 
the distance between the head of a passenger and the front surface 
of the headrest is a predetermined amount. 

[0033al 

Therefore, when the forward movement has been unnecessary, 
e.g., when no crash to the rear has occurred, the front part 
20A is automatically returned to the initial position. Since 
the headrest 20 is thus returned to its original position, it 
is easy to use . 

[0034 ] 
(Embodiment 2) 

Embodiment 2 is configured similarly to Embodiment 1. 
However, Embodiment 2 includes a head position detecting unit 
13 as shown in Fig. 9 instead of the head position detecting 
unit 11 shown in Fig. 8. Embodiment 2 will be described below, 
the description focusing on differences from Embodiment 1. 
[0035] 

The head position detecting unit 13 includes two or more 
sensors which are different from each other in the method of 
detection. For example, the head position detecting unit 13 
includes approach detecting sensors 6 and contact detecting 



20 



sensors 7 . 

[0035a] 

The approach detecting sensors 6 are for detecting a state 
of approach between a headrest and a head of a passenger. For 
example, they are sensors which output detection signals when 
the distance between the headrest and the head of a passenger 
becomes 20 mm or less or, more preferably, 10 mm or less. 

[0036] 

For example, the approach detecting sensors 6 are 
capacitance type sensors which include two capacitor plates, 
which are configured to utilize the head of a passenger as a 
dielectric body between the two capacitor plates. 

[0036a] 

The contact detecting sensors 7 are sensors for detecting 
a state of contact between the front part of the headrest and 
the head of the passenger. For example, they have the same 
configuration as the contact detecting sensors 2 shown in Figs. 
6 and 7 . 

[0036b] 

The approach detecting sensors 6 and the contact detecting 
sensors 7 may be formed as separate bodies, and each of them 
may alternatively be integrally formed as a hybrid type. 

[0037] 

The head position detecting unit 13 has a plurality of 
sensors of at least one type among two or more sensors employing 
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different methods of detection. For ex amp le, the unit includes 
a plurality of either or both of approach detecting sensors 
6 and contact detecting sensors 7. 
t0037a] 

Those sensors are provided in a front region of the headrest 
in a dispersed manner. The plurality of sensors are 
electrically connected to each other with lead wires and are 
connected to a control circuit 5. For example, a plurality 
of the approach detecting sensors 6 are connected to each other 
with lead wires and are connected to the control circuit 5. 
A plurality of the contact detecting sensors 7 are connected 
to each other with lead wires and are connected to the control 
circuit 5 . 

(00381 

As shown in Fig. 9, the headrest controller includes the 
crash detecting sensor 4, approach detecting sensors 6, contact 
detecting sensors 7, control circuit 5, timer 12 and headrest 
driving mechanism 30. 

[0038a] 

A method of control exercised on the headrest controller 
(headrest) by the control circuit 5 will now be described 
according to Fig. 10. 

[0038b] 

First, the control circuit 5 determines whether a first 
routine has ended or not from a value Fl (step SI) . If it is 
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determined that the first routine has ended (if Fl = 1), it 
is determined whether a second routine has ended or not (step 
S7 ) . 

[0039] 

If the first routine has not ended (if Fl = 1 is not true) , 
a detection signal is fetched from the crash detecting sensors 
4 (stepS2) . Itis thendetermined whe ther there is a possibility 
of a crash to the rear of the vehicle based on the detection 
signal ( step S3 ) . 

[0039a] 

If it is determined that no crash to the rear of the vehicle 
will occur, the control routine is terminated. If it is 
determined that a crash to the rear of the vehicle will occur, 
Fl is set at 1 (step S4). Then, the timer 12 is started (step 
S5), and the headrest driving mechanism 30 is operated. 

[0039b] 

Thus, the front part of the headrest is advanced toward 
the head of the passenger. 
[0040] 

Subsequently, it is determined whether the second routine 
has ended or not from a value F2 (step S7) . If it is determined 
that the second routine has ended (if F2 = 1) , it is determined 
whether the time measured by the timer 12 has exceeded a 
predetermined time or not (step S13) . 

[004 0a] 
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If it is determined that the second routine has not ended 
(if F2 = 1 is not true), a detection signal from the approach 
detecting sensors 6 and a detection signal from the contact 
detecting sensors 7 are fetched (step S8). 

[0040b] 

Next, it is determined whether there is a state of approach 
in which the distance between the headrest and the head of the 
passenger is equal to or smaller than a predetermined amount 
based on the detection signal from the approach detecting sensors 
6 (step S9 ) . 

[0041] 

When it is determined that there is a state of approach, 
F2 is set at 1 (step Sll) . 
[0 04 1a] 

When it is determined that there is no state of approach, 
it is determined whether the headrest is in contact with the 
head of the passenger based on the detection signal from the 
contact detecting sensors 7 (step SIO). The control routine 
is terminated when it is determined that there is no state of 
contact . 

[0041b] 

When it is determined that there is a state of contact, 
F2 is set at 1 (step Sll). The headrest driving mechanism 30 
is then stopped (step S12). As a result, the headrest is 
prevented from over-pushing the head of the passenger in the 
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forward direction. 
[0042] 

Next, it is determined whether the time measured by the 
timer 12 has exceeded the predetermined time {step S13). If 
the measured time has not exceeded the predetermined time, the 
control routine is once terminated and then resumed. 

[0 04 2a] 

When the measured time has exceeded the predetermined 
time, the headrest driving mechanism 30 is operated in the 
opposite direction (step S14). Thus, the front part of the 
headrest is returned to the initial position. Consequently, 
the front part of the headrest returns to the initial position 
after stopping at the predetermined position for the 
predetermined time. Finally, Fl and F2 are set at 0 (step 815) . 

[0043] 

Embodiment 2 is configured as described above. 

Specifically, the head position detecting unit 13 
includes two or more sensors which are different from each other 
in the method of detection. For example, it includes the 
approach detecting sensors 6 for detecting a predetermined state 
of approach and the contact detecting sensors 7 for detecting 
a predetermined state of contact. The control circuit 5 stops 
the headrest when the predetermined state of approach or the 
state of contact is detected by either of the sensors. 

[0043a] 
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Therefore, a state in which the headrest is approaching 
the head of the passenger or in contact with the same is detected 
by either of the sensors. Even when the state is not detected 
either of the sensors, the state can be detected by another 
sensor. The state of approach or the state of contact can 
therefore be reliably detected. 

[0044] 
(Embodiment 3) 

Embodiment 3 is configured substantially the same as 
Embodiment 1. However, Embodiment 3 includes a camera mounted 
on the ceiling of a cabin and a head position detecting unit 
having a measuring device for measuring the distance between 
the head of a passenger and a headrest based on a picture from 
the camera instead of the head position detecting unit 11 shown 
in Fig . 8 . 

[0044a] 

The embodiment has a configuration in which a control 
circuit stops the headrest based on a signal from the head 
position detecting unit. 

[0045] 
(Other Embodiments ) 

The invention is not limited to Embodiments 1 to 3 and 
may be implemented in the following modes. 

[0046] 

(1) The active headrests according to Embodiments 1 to 
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3 are configured to operate based on a detection signal from 
a crash detecting sensor for predicting a rear crash. 
Alternatively, an active headrest may include a crash detecting 
sensor for detecting a rear crash and may be configured to operate 
based on a signal from the crash detecting sensor. 
[0047] 

(2) The head position detecting unit according to 
Embodiment 1 includes contact detecting sensors for detecting 
that a front part of a headrest has abutted on the head of the 
passenger. Alternatively, the head position detecting unit 
may have a configuration including approach detecting sensors 
according to Embodiment 2 instead of the contact detecting 
sensors . 

[0048] 

(3) The head position detecting units according to 
Embodiment 1 and 2 are provided between a skin and pads as shown 
in Fig. 4. Alternatively, a configuration may be employed, 
in which the head position detecting unit is provided within 
the thickness of the skin. For example, a configuration may 
be employed, in which the skin has a leather layer and a laminate 
layer and in which the head position detecting unit is provided 
between the leather layer and the laminate layer. The head 
position detecting unit may alternatively be provided in a pad. 

[0049] 

(4) The headrests according to Embodiments 1 to 3 have 
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a divided configuration including a front part and a rear part. 
Alternatively, an integral configuration may be employed, in 
which a headrest includes a front part and a rear part integral 
with each other similar to those in the headrest according to 
Patent Document 1 and in which the front part of the headrest 
is tilted (moved) along with the headrest as a whole. 
[0 050] 

(5) The head position detecting units according to 
Embodiments 1 and 2 include a plurality of sensors, and the 
plurality of sensors are provided in a front part of a headrest 
in a dispersed manner. Alternatively, a configuration may be 
employed, in which one or a plurality of sensors occupy a wide 
area of the front side of the front part, e.g., 80 % or more 
of the front region. 

[0051] 

(6) The automatic retraction devices according to 
Embodiments 1 to 3 retracts a front part of a headrest after 
the front part of the headrest is Icept stopped for a predetermined 
time at a predetermined position. Alternatively, a 
configuration may be employed, in which the automatic retraction 
devices includes determination means for determining that no 
crash to the rear of a vehicle will occur, e.g., determination 
means for determining that the object of measurement has become 
further and in which the front part of the headrest is retracted 
based on a signal output by the determination means. 
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[0052] 

(7) The invention may be configured as follows. 
(Claim A) 

"An active headrest, a front part of the headrest being 
moved along with the headrest as a whole or away from a rear 
part of the headrest toward the head of a passenger based on 
a signal from a sensor for predicting or detecting a crash to 
the rear of the vehicle, characterized by including over-push 
prevention devices for adjusting the amount of movement of the 
front part of said headrest according to the position of the 
head of said passenger to prevent the front part of said headrest 
thus moved from over-pushing the head of said passenger" 

[0053] 

Therefore, according to the invention, the front part 
of the headrest moves toward the head of a passenger and stops 
at a proper position in accordance with the position of the 
headofthepassenger. Thatis, thefrontpartstopsataposition 
in which the head is not over-pushed. Thus, the head of the 
passenger is prevented from being over-pushed by the front part 
of the headrest. 

[0054] 

(Claim B) 

"An active headrest as in claim A, characterized in that 
the over-push prevention devices is configured to stop said 
front part in an abutting position in which the front part of 
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the headrest abuts on the head of the passenger or in a near 
position in which the distance of said front part to the head 
of said passenger is equal to or smaller than a predetermined 
value . " 

[0055] 

Therefore, according to the invention, the front part 
of the headrest moves toward the head of a passenger and stops 
at the abutting position or the near position. As a result, 
it is possible to prevent the front part of the headrest from 
over-pushing the head of the passenger and to protect the 
passenger properly at the time of a rear crash or before a rear 
crash . 

[0056] 
(Claim C) 

"An active headrest as in claim B, characterized in that 
the over-push prevention device includes a head position 
detecting unit for detecting that the front part of the headrest 
has abutted on the head of the passenger or has approached to 
the same up to the near position and is configured to stop the 
front part of said headrest based on a detection signal from 
the head position detecting unit". 

[ 0057 ] 

Thus, according to the invention, the over-push 
prevention device includes a head position detecting unit. The 
head position detecting unit detects an abutting position or 
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a near position (hereinafter referred to as an abutting position 
or the like) when the front part of the headrest is moved. As 
a result, the over-push prevention device can easily detect 
the abutting position or the like because it has the head position 
detecting unit. Since the head position detecting unit detects 
the abutting position or the like when the front part is moved, 
the abutting position or the like in accordance with the position 
of the head of the passenger. Thus, the abutting position or 
the like is easily and accurately detected, which makes it 
possible to stop the front part of the headrest at a proper 
position easily. 

[0058] 

(Claim D) 

"An active headrest as in claim C, characterized in that 
the head position detecting unit is provided in the front part 
of the headrest." 

[0059] 

Therefore, according to the invention, the head position 
detecting unit can detect the abutting position or the near 
position in a position close to the head. As a result the head 
position detecting unit can accurately detect the abutting 
position or the near position. 

[0060] 

(Claim E ) 

"An active headrest as in claim D, characterized in that 
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the head position detecting unit includes a plurality of sensors 
and that the plurality of sensors are provided in a front region 
of the front part of the headrest in a dispersed manner." 
[0061] 

Therefore, according to the invention, the head position 
detecting unit can detect the abutting position or the near 
position in a wide range of the front side of the front part. 
As a result, the head position detecting unit is configured 
such that it can properly work in a position in the lateral 
direction of the head of the passenger. 

[0062 ] 

(Claim F) 

"An active headrest according to any of Claims A to E, 
characterized by including automatic retraction devices which 
automatically retracts said front part to the initial position 
that the front part assumed before the movement when the stop 
time of the front part of the headrest at the abutting position 
or the stop time of the same in the near position reaches a 
predetermined time or when a predetermined signal is received. " 

[0063 ] 

Therefore, according to the invention, the front part 
of the headrest returns to the initial position when the 
predetermined time passes after it is moved. As a result, the 
front part is automatically returned to the initial position 
when the forward movement has become unnecessary, e.g., when 
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no rear crash has occurred. Since the headrest thus returns 
to the normal state, it is easy to use. 
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